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(54) PRODUCTION OF PH 

(57)Abstract: 

PURPOSE: To produce the phase difference plate which allows liquid crystal display of a wide 
visual field angle by preventing the coloration when the liquid crystal display is viewed from 
diagonal. 

CONSTITUTION: A thermoplastic resin film is stretched with a vertical uniaxial stretching 
machine and thereafter, the film is reduced in the direction orthogonal with the first stretching 
direction with a tenter stretching machine by which the phase differenciB plate having high 
uniaxiality is produced in the process for producing the phase difference plate by stretching the 
thermoplastic resin film. 
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* NOTICES* 

JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** showis the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of a phase difference plate reducing in the direction which 
intersects perpendicularly with the extension back with a vertical uniaxial-stretching machine, 
and intersects perpendicularly with the first extension direction with a tenter drawing machine in 
a method of extending a thermoplastic resin film and manufacturing a phase difference plate. 
[Claim 2]A manufacturing method of the phase difference plate according to claim 1 making a 
range reduced in the direction which intersects perpendicularly with the extension back with a 
vertical uniaxial-stretching machine, and intersects perpendicularly with the first extension 
direction with a tenter drawing machine %(100-(square root of 1-/draw magnification) xlOO) 
-(100-(square root of 1 -/draw magnification) x1 00) xO.8%. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the phase difference 

plate used suitably for a liquid crystal display panel. 

[0002] 

[Description of the Prior Art]A phase difference plate is a high polymer film which has the 
birefringence of light, and it is used for clear^ization (color protection) of liquid crystal display. 
[0003]As a phase difference plate, former and cellulose type resin (Provisional Publication No. 
63-1 67363). VGM/PVC system resin (JP,45'-34477.B, Provisional Publication No. 56-125702), 
Polycarbonate system resin (JP,41-12190,B, Provisional Publication No. 56-130703). Acrylic 
nitrile system resin (Provisional Publication No. 56-130702), styrene resin (Provisional Publication 
No. 56-125703), It is known that uniaxial stretching of the films, such as olefin system resin 
(JP,60-24S02.A). will be carried out and they can be created, and vertical uniaxial stretching 
(JP,2-191904.A) and horizontal uniaxial stretching (publication number 2-42406) are reported as 
an extensjon method. 
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[00Q4]Publication number 2 By the tenter extending method of 42406, in the extension method 
of JP,2-1 91 904,A with a narrow angle of visibility, although an angle of visibility is large, distance 
between rolls must be made into 5 or more times of film width, and the restrictions on a device 
are large. 
[0005] 

[Problem(s) to be Solved by the !nvention]Publication number 2 - The phase difference plate of 
42406 does not have coloring, when it sees from a vertical direction to a liquid crystal display 
panel, but when it sees from an oblique direction, there is a problem of coloring (an angle of 
visibility is narrow). This invention provides a phase difference plate with a large angle of visibility. 
[0006]In JP,2-191904,A, in order to obtain a phase difference plate with a large angle of visibility, 
distance between extension rolls must be made into 5 or more times of film width, and in 
manufacture of a double-width product, the restrictions on a device are large. The homogeneity 
of the film obtained is also inferior. This invention is a general-purpose drawing machine, and has 
the homogeneity of a film, and the method of moreover manufacturing a phase difference plate 
with a large angle of visibility is provided. 
[0007] 

[Means for Solving the Problem]In a method of extending a thermoplastic resin film and 
manufacturing a phase difference plate, this invention manufactures a phase difference plate with 
a large angle of visibility by making it contract in the direction the direction and the first 
extension direction cross at right angles using a tenter drawing machine after extension with a 
vertical uniaxial-stretchjng machine, in order to solve the above-^mentioned problem. 
[0008]It explains to details below. A phase difference plate uses the extended birefringence 
(since refractive indicees of a direction which intersects perpendicularly with the extension 
direction and it by molecular orientation by extension differ, it produces) of a high polymer film, 
and makes phase contrast produced with a liquid crystal cancel (phase contrast compensation). 
This phase contrast compensating performance is called retardation values, and is expressed 
with deltanxd. deltan is the anisotropy of a refractive index and d is the thickness of a film here. 
[0009]If an angle of incident light and a normal to a film plane in which it succeeds increases, 
retardation values will change (increase and decrease differ by a case where it is made to rotate 
with an axis vertical to a case where it is made to rotate centering on the extension direction, 
and the extension direction), and coloring of liquid crystal display will produce them. 
[0010]An optically anisotropic body like a phase difference plate does not have a uniform 
refractive index (nx, ny, nz) of the direction of a three dimension, and is expressed by an index 
ellipsoid. And if x is used as a drawing axis, for example, a relation of an all directions-oriented 
refractive index will be nx>ny>=hz (with a negative film, direction of a sign of inequality has a 
reverse peculiar double refraction factor), and, in the case of perfect uniaxial stretching, will 
serve as ny=nz. 

[001 1]Considering a double reflex (deltanxz) and retardation values (Rxz) which were seen as an 
example from a direction of which thetai (viewing angle) inclination was done from the z^axis in x? 
side, it is expressed with the following formulas, respectively. (Electronic industry material 
February* 1991 item P40 reference) 
[0012] 
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[Equatioii 1] 



CD 



[0013]Here, d is thickness and n is an average refractive index. 

The relation between theta obtained from (1) and (2) types and the rate of a retardation value 
change is shoWn in drawing 1 . An angle of visibility is so large that this rate of a retardation value 
change is small. 

[001 4]A retardation value change has less perfect uniaxial stretching (nz=ny), and drawing 1 
shows that an angle of visibility becomes large. And when optically biaxial exists in orientation of 
a molecule, an above-mentioned retardation value change is large, and it turns out that an angle 
of visibility becomes very narrow. 

[0015]In order to improve optically uniaxial [ of molecular orientation], it is required to make as 
small as possible stress (stress which it is going to reduce) generated in the direction vertical to 
the extension direction. What is necessary is in other words to reduce only ia reduction amount 
considered to produce in extension in the direction vertical to the extension direction in the 
direction vertical to the extension direction, 

[0016]As a result of examining this reduction amount wholeheartedly, it found out that a phase 
difference film which was excellent in especially a view angle characteristic could be created by 
making it reduce In %C1 OO-Cscjuare ropt of 1-/draw magnification) x1 00) -(1 00-(square root of 
1-/draw magnification) x100) xO.8% of the range. (1 00-(square root of 1-/draw magnification) 
xlOO) If a larger reduction amount than % is used, wrinkles will occur on a film and a good sample 
will be hard to be obtained. (100-(square root of 1-/draw magnification) x1 00) If a reduction 
amount becomes small rather than xO.8%, a view angle characteristic is inferior. 
[0017]About a stage of reduction, even if it carries out simultaneously with extension, and it 
carries out before after-extension cooling immobilization, there is same effect. If it extends on 
condition of usual, without taking a large distance between extension rolls like JP,2-1 91 904,A 
and a phase difference plate is created with a vertical uniaxiaHstretching machine, stress will 
remain in the extension direction and the direction which intersects perpendicularly, and it will 
become a phase difference plate with a narrow angle of visibility, 

[OOlSjThen, after extending this invention by vertical uniaxial stretching, it makes it the feature 
to remove stress of a direction which intersects perpendicularly in the extension direction 
generated in vertical uniaxial stretching by reducing the extension direction and a direction which 
intersects perpendicularly with a tenter drawing machine. And the suitable reduction amount is 
an above-mentioned range. 

[001 9] A general-purpose vertical uniaxial-stretching machine and a tenter drawing machine may 
be sufficient as a drawing machine used by this invention, and it is not restrained in particular. 
With a thermoplastic resin film used by this invention. Films, such as cellulose type resin. 
VCM/PVC system resin, polycarbonate system resin, acrylic nitrile system resin, olefin system 
resin, polystyrene system resin, pdly-methyhmethacrylate system resin, poly SARUHON system 
resin, jDolyarylate system resin, and polyether sulphone system resin, are mentioned. 
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[0020] As a manufaGturing method of a thermoplastic resin film, any of the solvent cast method, 
the calendar method, or an extrusion method may be sufficient What is necessary is for what is 
nedessary to be Just to perform extension and reduction about extension conditions above a 
glass transition point (T^ of a thermoplastic resin film to be used, and Just to choose suitably 
extension (reduction) temperature, extension (reduction) speed, draw magnification, and heat 
setting conditions (temperature, time) so that it may become desired retardation values. 
[0021] 

[Function]Since a film is reduced and removed with a tenter drawing machine in the direction 
which intersects perpendicularly with the above-mentioned extension direction the stress of the 
direction which intersects perpendicularly in the extension direction which became a uniform film 
and was moreover produced on the film by extension with a vertical uniaxial-stretching machine 
according to this invention, It becomes an optically uniaxial high phase difference plate, and what 
has a large angle of visibility is obtained, 
[0022] 

[Example]Working example explains this invention in detail below. 

The polysulfone film of 1 200 mm of one working example and 100 micr6meter[ in thickness ] ** 
was extended by one 1 .5 times; the draw magnification [ the extension temperature of 200 **, 
and ] of this with the vertical uniaxial-stretching machine. The distance of the extension at that 
time was 20 mm. The width of the film after extension was 1160 mm. 

[0023] Next, the cross direction of the film was made to reduce at 155.4 mm which hits 205 ** 
and 18.4% of the width (reduction amount =(100-(square root of 1/draw magnification) xlOO) %) of 
the film after extending a crosswise reduction amount with a tenter drawing machine in the 
extended film. The created film was [ that thickness is uniform and ] good. 

[0024]Next, the created film was evaluated. It centers upon the axis (inside of a film plane) which 
intersects a film perpendicularly with a drawing axis and a drawing axis as a view angle 
characteristic, The one where the value which applied 100 to the value which **(ed) the absolute 
value of the difference of the retardation values (590 nm) at the time of making it rotate 45 
degrees and the retardation values at the time of 0 times by the retardation values (590 nm) at 
the time of 0 times is larger was made into the alternative characteristic. It can be said that the 
view angle characteristic of the one where this value is smaller is good. 

[0025]As a result of evaluation, the R value was 588.2 nm and the view angle characteristic was 
11.4. 

The polysulfone film of 1200 mm of two working example and 100 micrometer[ in thickness ] ** 
was extended by one 1.5 times the draw magnification [ the extension temperature of 200 **, 
and ] of this with the vertical uniaxial-stretching machine. The distance of the extension at that 
time was 20 mm. The width of the film after extension was 1 160 mm, 

[0026]Next, the cross direction of the film was made to reduce at 174.0 mm which hits 205 ** 
and 15.0% of the width (reduction amount =(1 00-(square root of 1/draw magnification) xlOO) 
xO.817%) of the film after extending a crosswise reduction amount with a tenter drawing machine 
in the extended film. 

[0027]As a result of estimating it as working example 1 similarly, retardation values were 543 nm 
and the view angle characteristic was 13.7. 



4 / 6 



2010/04/07 13:13 



JP,05-011114,A(1993) 

The polycarbonate film of 1200 mm of three working example and 100 micrometer[ in thicl<ness ] 
was extended by one 1.25 times the draw magnification [ the extension temperature of 155 
and ] of this with the vertical uniaxial-stretching machine. The distance of the extension at 
that time was 20 mm. The width of the film after extension was 1 1 60 mm. 
[0028] Next, the cross direction of the film was made to reduce at 174.0 mm which hits 155 ** 
and 15-0% of the width (reduction amount =(100-(square root of 1/draw magnification) xlOO) 
xO.817%) of the film after extending a crosswise reduction amount with a tenter drawing machine 
in the extended film. 

[0029]As a result of estimating it as working example 1 similarly, retardation values were 513 nm 
and the view angle characteristic was 1 1 .3. 

The polysulfone film of 1200 mm of four working example and 100 micrometer[ in thickness ] ** 
was extended by one 1.5 times the draw magnification [ the extension temperature of 200 **, 
and ] of this with the vertical uniaxial-stretching machine. The distance of the extension at that 
time was 20 mm. The width of the film after extension was 1 1 60 mm. 

[0030]Next, the cross direction of the film was made to reduce at 139.0 mm which hits 205 
and 1 2.0% of the width (reduction amount =(1 00-(square root of 1/draw magnification) x1 00) 
xO.652%) of the film after extending a crosswise reduction amount with a tenter drawing machine 
in the extended film. 

[0031]As a result of estimating it as working example 1 similarly, retardation values were 412.3 
nm and the view angle characteristic was 22.7. 

The polycarbonate film of 1 200 mm of five working example and 100 micrometer[ in thickness ] 
** was extended by one 1.25 times the draw magnification [ the extension temperature of 155 
**, and ] of this with the vertical uniaxial-stretching machine drawing machine. The distance 
between extensions at that time was 20 mm. The width of the film after extension was 1 1 60 mm. 
[0032]Next, the cross direction of the film was made to reduce at 139.0 mm which hits 155 ** 
and 1 2.0% of the width (reduction amount =(1 00-(square root of 1 /draw magnification) x1 00) 
xO.652%) of the film after extending a crosswise reduction amount with a tenter drawing machine 
in the extended film. 

[0033] As a result of estimating it as working example 1 similarly, retardation values were 382.3 
nm and the view angle characteristic was 20.7. 

The polysulfone film of 1200 mm of one comparative example and 100 micrometer[ in thickness ] 
** was extended by one 1.5 times the draw magnification [ the extension temperature of 200 **, 
and ] of this with the vertical uniaxial-stretching machine. The distance of the extension at that 
time was 20 mm. The width of the film after extension was 1 1 60 mm. 

[0034]As a result of estimating it as working example 1 similarly, retardation values were 444 nm 
and the view angle characteristic was 30.3. 

The polysulfone film of 2100 micrometers of comparative examples was extended by one 1.35 
times the draw magnification [ the extension temperature of 1 95 **. and ] of this with the tenter 
drawing machine. 

[0035] Evaluation of the created sample was similarly estimated as working example 1. 

Retardation values were 413 nm and the view angle characteristic was 31.6. 

The polycarbonate film of 1200 mm of three comparative examples and 100 micrometer[ in 
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thickness ] ** was extended by one 1.25 times the draw magnification [ the extension 
temperature of 1 55 and ] of this with the vertical uniaxial-stretching machine. The distance of 
the extension at that tinie was 20 mm. The width of the film after extension was 1 160 mm. 
E0036]As a result of estimating it as working example 1 similarly, retardation values were 579 nm 
and the view angle characteristic was 30.3. 

The polycarbonate film of 4100 micrometers of comparative examples was extended by one 1.7 
times the draw magnification [ the extension temperature of 155 **, and ] of this with the tenter 
drawing machine. 

[0037] Evaluation of the created sample was similarly estimated as working example 1. The R 
value was 572 nm and the view angle characteristic was 26.6. It turns out that the phase 
difference plate of working example is excellent in a view angle characteristic compared with the 
phase difference plate of the comparative example which does not contract in the extension 
direction and the direction which intersects perpendicularly. 
[0038] 

[Effect of the Invention]By this invention, the coloring at the time of seeing liquid crystal display 
fi'om across is prevented, and manufacture of the phase difference plate whose liquid crystal 
display with a large viewing angle becomes possible can be performed. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]I t is the graph which took the viewing angle th eta along the horizontal axis, took the 
rate of a retardation value change along the vertical axis, and plotted the influence of the size 
relation of nz and ny. 



DRAWINGS 

[Drawing 1] 
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7 ^ .ii'A^fa-iifiswsBSfWi-e. mimm 1 5 5 -c. 

5i#fS^l. 2 5{gf55#L'/c. ^©^©SW^iEilt* 
2 0 mmt?*)o/!:, */ciS{*^©:? -f 1 1 6 

Omm-cabofc. 20 
[0032] 'jfll^mWl^fcy ■( ;UA?:7">5?-5I#«-C 
1 5 5 'C. ilS'ys\^(0«H^M=S:mW^<Dy -t ;l/A©ipi(D 1 

2. 0% (ffi/^a= (10 0- ( 1 /?Sf#fg^®¥:^ 

1fi)xlOO)xo. 652%) {C^fcS 13 9. Om 

[003 3] mmm i ii^mi¥ffiu/css. u ^^-f" 

-i/a>ffl»3 8 2. 3nm. WWfti|§a»2 0. TtT 
J±«S0!|1 

ill 2 0 0mm. JIS 1 0 0Mm> ©7Hy-9-;l'd'>-7^ 30 
$>-:>fc. ttcmW^k<Dy -f ;l'A©ifS» 1 1 6 Omm-e* 



1 9 5 -C. Mimm 1.35 <ig-Ci®f#l/ 

[0035] i^motcD->-:f)^<omm=&mmm i 

{CfpffiL-fc, V $-7^-5^3 >ffi[»4 1 3 nm. tSSH 

^1*3 1 . 6t?*ofc. 

Jt^0!l3 

ifil 2 0 0 mm, ifS 1 0 0 ym. (Dyi^'J tl-^^-- h 

y H fvi.^^mr-mmwu'c. mwmm. 1 5 5 -c. mmm 
mi. 2B mvmm o ?c. ^o^c®{#©Kiit» 20m 

m-Cib-ifc. t-fcSM^WOy -( }\>M.<Oimt. 116 0 mm 

[003 6] mmm i iieistc^fflu/tttm. u^?-^ 

— ^a'^fflJiS 7 9nm. tSKft^tttttSO. 3rfeo 
I:k«0!l4 

1 0 0 nm<D^^^}t}~^^''Vy -ox^J^^Ti^it-mw 

mv. ®{#s«i5 5u mnmmi. imxmwi^ 
[003 7] i'^mLtcD->-:^)i^<Dmm^mmmi tmm 

{C^au/c R<i»5 7 2nm, mSfll#tt{*2 6. 6 

#tt«:flin-r s c i *ito*>4 . 

[0 03 8] 

it^fCi 9 n z i n y ©A/J'^«»©]K»i£-3'P h L//t 



[isn 




